MunucrepcTBo npocseumenus Poccuiickoin @enepauun
JenmapramenT oOpasoBanus Tomckoi od1acTu
JenmapramenT oOpasoBanus axmuHuctpanum I'opoaa Tomcka
MyHuIMnaJbHOe ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpPeKIeHne
rumMHa3us Ne24 umenu M.B. Okrsa0pbcekoii r.Tomcka

~
[IOKYMEHT NMOAMUCAH YTBEPXJIEHO

5 24/ INEKTPOHHOW MOAMNNCHIO JIMpeKTOp THMHA3HH

By, 0 M. . Sky6a
Ceptudurar: 00B5C7B442A27FBBB234F9CF25DCAAAESS HpI/IKaB No 1 13-Hp
PEXELVE VA 24 WMEHVA L, ORTRGPLCKO . TOMCKA oT «29» aBrycra 2024 r.
Lewcteutenen: ¢ 13.11.2023 po 05.02.2025

J
PABOYAS ITPOI'PAMMA

(ID 4198997)

yueOHOro npeamera « XuMHus»

Ju1st oOyyaromuxcst 8-9 kjaccoB

Pazpabotunk: Ucromuna E.A., yuurens xumun

Tomck 2024



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIEH cTpareruu
oOy4eHHMs, BOCHHTAHHS M PAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
MpeaMeTa, YCTaHABIIUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHHU, OMPENENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIYKUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTHS |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HAmMpaBIICHWS B OOYYCHHH XUMUU OOCCIEYMBAIOTCS CHEIM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUN XUMHH, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OPTaHUYECKON XUMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XMUMHH C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSITHHA 0 XUMHYECKOM BJIEMEHTE M BEIISCTBE M CUCTEMBI ITOHATHM O XMMUUYCSCKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHS O CTPOECHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBIICHHM 00 JJICKTPOJMTHYCCKONH JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YpPOBHS K JPYroMYy, BBITIOJHSASA (YHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W TMOJYUYECHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX alluil MUp»,
«buonorus. 5—7 knacce» U «PuU3KKaA. 7 KIIaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITETbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM T[IO3HaHUS I[P H3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycloBHil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YYarOIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUIOB IE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOLIEro MHUpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCd TyMaHUCTUYECKUX OTHOIICHHI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHOUN CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



1.COAEP KAHUE OBYYEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHEe 0 MeToAax MO3HAHMS B XMMHMM. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeCeu.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu 0oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(¢u3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCJIOTOM) SIBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (II) npu HarpeBaHuM, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3y4eHHE CIOCOOOB pa3/JelieHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiye npeacTaBUTEIM HEOPraHNYECKHUX BELECTB

Bo3nyx — cMmech razos. Cocras Bo3ayxa. Kucnopox — 3ieMeHT U mmpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



NOJIyYeHHUs] KUCIopoAa B JabopaTOpuM W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BoAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkmnarypa kucnor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuui 3IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaileHus TopeHus (MoXkapa), O3HAKOMJICHHME C 0Opa3llaMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJ0Opojia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJEeIOBaHUE O0pa3lloB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojieiicTtBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
yaiemMenToB JI. M. MenpgeneeBa. CtpoeHue aroMoB. XHMHMYECKasl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB MEPUOAA H
IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JEMEHTA Mo ero noyioxeHuro B [lepuoanyeckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. [[. M. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJIsipHAsE W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHIA LMHKA C PACTBOpPAMHM KHUCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiy pas3ioKeHUs, COSTUHEHN).

Mescnpeomemmnbnie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaaus, KAJIbLUA H HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U HIAOTEPMHUUYECKUE PEAKLIUN, TEPMOXUMUYECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW DPEaKUMH U IIOJIOKEHHUE XHMHYECKOIrO
PaBHOBECHSI.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  HMCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOI'O OaJlaHca.

Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBusl NpOTEKaHUs PeaKkil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHUS PA3JIUYHBIX (DAKTOPOB, HCCIENOBAHUE 3JIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpa3oBanue ocajnka, BbIIEJIEHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtanibl U MX coeINHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIoTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pU3MYecKue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYecKre cBOMCTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJOB.
Cepnast kucioTra, (QU3MYECKME M XUMHYECKHE CBoicTBa (oOmme Kak
OpEeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeKalue B OCHOBE IPOMBIIUIEHHOIO CHOc00a IMONTY4YEHMs] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEpHOI KHCIIOThI, KAUECTBEHHAs! pEaKLUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTtepucTuka 371eMeHTOB VA-rpynmbsl. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X QU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEeHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMU4eckoe 3arps3HeHUE OKPY>KaOIIEeH Cpellbl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, pu3ndecKre U XUMHUIECKHUE CBOICTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAM(UKAIIMK, PACIPOCTPaHCHUE B TpHUpojae, (HU3NYECKHEe W XHUMHUYECKUC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0aqbHOrO NOTEIUVICHUS KIKMMaTa, MNapHUKOBBIM
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE TTOHATHSA 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOJIYKTHl WX TepepaboTku (OCH3WH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[ToHsaTre 0 OMONOTHYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poau B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnyueckue W XUMHYECKHE CBOMCTBA, TOJYyYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUss B mpupoge. OOume npeacraBieHus o0
okcuae kpemuus (IV) u xpemuueBor kucnore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOICTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BHJICOMATEpUAIIOB), HAOJIIOCHUE Tpoliecca OOyIIIMBaHUS caxapa Mo JehCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX IPOTEKAHMUsI, B3AMMOIEUCTBHE KOHLIEHTPUPOBAHHON a30THOU KUCIIOTBI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3yYCHUE Mozenei
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacro3HaBaHWE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCTUHEHUSD.

MeTaibl 1 MX COeTMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJVIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaJUIoB. MeTayundeckas CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CIocOOBI 3amuThl UX OT Kopposuu. CrutaBel (CTajib, YyTyH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[[lenounbie MeTambl: nonoxeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHnToB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B NIPUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUeCKue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIeHHE B mnpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTBA xkene3a. OKcuibl, TMAPOKCH bl U conu xenesa (1) u xenesza
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMid HA WOHBI: MarHus, KajablMs, aTIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HabnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB T'MAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1ad Mo TeMe «BaxknHenume
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momornrs npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemlecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



2.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOWLIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHOM JEATENBHOCTA B COOTBETCTBUH C TPAJULUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMM TOBEIEHUS M CIHOCOOCTBYIOT IMpolieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LICHHOCTHBIX OpHEHTALMN U
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
YU HAay4YHOMY HAcCJICIHI0, NMOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IIpaBUjIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCEe OTOW Y4YEeOHOM NEeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKHM CBOMX TOBApUILEH C MO3UIIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEICTBUI MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHbIE HA MOJIYYEHUE HOBBIX 3HAHHI IO
XMUMHH, HEOOXOUMbIEe IJi1 OOBSCHEHUS HAOIIOJaeMbIX IPOLIECCOB U SIBICHUH,
NIO3HABATEJIbHOM, MH(POPMAIMOHHON M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHUCIIE
HaBbIKOB CaMOCTOSITEIbBHOM pabOThl C y4ye€OHBIMU TEKCTaMM, CIPaBOYHOMN



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, TPOCKTHOM W  HUCCIEN0BATEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEHHIO TPO(eCcCuil U TpyJla pa3InyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ O€30MaCHOTO MOBEAEHUS IIpU paboTe ¢ BELUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHHS TJ00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIIOJIB30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBCHHbBIC
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmomaTh 3a XOJOM IMporiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TMPUMEHSATh Pa3IudyHble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MUCIOJIb30BAHMS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B IIpolecce Y4eOHOH W
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  pELIEHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE y4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITI0JIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHI1y 00yueHus B 8 Kjacce nmpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccuukanus peakluid: peaxiuu
COCIVHEHUSA, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAS CBSI3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O00OpYJOBaHMEM, a TakXKe IpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKON (opmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
TabnuuHyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mododyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npejesax MallbIX MMEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHYECCKUE
CBOIMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEPXAasi OINHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPAaBHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTEH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUII-,
noaua-, kapobonar-, ¢ocdar-, cuwimkar-, cyibdhar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



3.TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBanue
No KommuectBo OCHOBHEIE BUBI IEITEIILHOCTHA
pa3/iesioB U TEM Conepxanue 00y4deHuUsI
n/n 4acoB o0yJaromuxcs

y4eOHOTro npeMeTa

Pa3znen 1. [lepBoHavyaibHbIe XMMUYECKH

€ NOHATHH

1.1

XuMUs — BaKHas
0071aCcTh
€CTECTBO3HAHUS U
MPAKTUYECKOMN
JIeSATCILHOCTH
YyeJloBeKa

5

[Ipenmer xumuu. Poiab XuMum B )KU3HU
gesoBeka. XUMUS B CUCTEME HayK.

Tena u BemectBa. PU3HUECKHUE CBOICTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BeniecTB. [loHgTHE 0 MeTOAaX MO3HAHUS
B XUMHUH. YUHCTHIC BEIIECTBAa U CMECH.
CnocoObI pa3iesieHus: CMECei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
npueMaMu o0palieHusi ¢ 1a0opaTOPHbIM
000py/1I0BaHUEM.

dusndeckue cBoMcTBa 00pas3IoB
HEOPTaHUYECKHUX BEIIECTB — METAIJIOB

Y HEMETAJIJIOB.

CniocoOnI pa3eneHust cMecei
(bunpTpOBaHKE, BRIMTAPUBAHUE,
JTUACTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICT U3y4aE€MbIX TTOHSITHH.
PackpbIBaTh poib XUMHUM B IPUPOJIE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMmH.

PaszangaTh uncThIC BENECTBA U CMECH,
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
Paznuyate puznyeckre 1 XUMUUECKUE
SIBJICHUSL.

CnenoBaTh aaropuTMaM MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJ0B —
HaOII0JICHUS ¥ DKCTIEPUMEHTA.
HaOmromaTh 1 OnUCEIBaTh OOBEKTHI

MIpY MPOBEACHUU IEMOHCTPALIMHI U
71a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3ICJICHUS] CMECEU BEIIIECTB.
[IpoBOAUTE XUMUYECKHUMN IKCTIEPUMEHT
MIpHY pa3AeieHUN cMecel (Ha mpuMepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

W3ydenne u onrcanue GU3NIECKUX
CBOMCTB 00pa3Li0B HEOPIraHUYECKUX
BEIIICCTB.

N3ydenne ciocoO0B pasieieHus CMecei
(C MOMOIIIbIO MarHUTA).

Ipaxmuueckue pabomol:

Ne 1. IIpaBua paboThl B 1abopaTopuu 1
npuéMbI 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKH ITOBAPEHHOM COJIN)

IpaKTHYeCKOl paboThl Ne 2.

CrnienoBarh npaBuiaM MOIb30BaHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpaIieHus: ¢ XMMUYECKMMHU BEIlIeCTBAMHU
B COOTBETCTBUU C UHCTPYKIIHUEH

1P BBIMOJHEHUH NMPAKTUYECKON

pabotsr Ne 1.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPO

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN OHATUNHBIN
amnrmnapar Kypca XuMuu

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
Y4EHHUE.

Xumuyeckas popmysa. BanmeHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHTENIbHAS AaTOMHAas Macca.
OTHOcHTENbHAS MOJIEKYJISIPHAS Macca.
MaccoBas 1075 XUMUYECKOTO dJIEMEHTA
B COCJIMHEHHNH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTEKAHMSI.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMHYECKUX SIBJICHUN C TOYKH 3PEHUS
aTOMHO-MOJICKYJISIPHOTO YYCHUS.
KnaccuduimpoBars Xummieckue
peakuu (10 YUCIIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEILIECTB).

Cocransath HopmyIbl OMHAPHBIX
BEIIECTB IO BaJICHTHOCTH U OTIPEAEIISATH
BaJICHTHOCTH 110 (JOpMYJIaM BEILECTB.
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KomnuectBo BemecTBa. Mois. Monspaas
Macca. B3auMocBsI3b KOIMUECTBA, MacChl
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértsl o hopmMysiaMm XUMUYECKHUX
COEMHECHUM.

Du3NYEeCKUe U XUMUYECKUE SIBIICHUS.
Xumuyeckasi peakius 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XWUMUYECKUE YPABHCHUSI.
Kinaccudukanusi XuMU4eCKUX peakinit
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3s1pl BEIIECTB KOJIUYECTBOM | MOJIb.
dusnueckue ABIeHUs (TU1aBJIECHNUE BOCKa,
TasiHUE JIbJa, pACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMu4ecKue siBjeHus (TOpeHne CBeYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aUMOJICUCTBUE COJIBI UK Mesa

C COJISIHOW KUCJIOTOM).

Hab6nronenue npu3HaKoB MpOTEKAHUS

PaccraBisaTs koahunmeHTs!

B YPABHECHUSX XUMUUECKUX PEAKIUN.
HaOmnronats u onuckiBaTh 00BEKTHI

IIpU IPOBEJECHUU JEMOHCTPALIUIA U
71a00paTOPHBIX OMBITOB.

[IpoBOAUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMHUYECKUX COETMHEHUIN 1 YPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE OIEpaliu
MBICITUTEIBHOMN AESTEILHOCTH
(cpaBHeHuUe, KinaccudUKaIys)
BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha UHGOPMAITUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUu
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XUMHUYECKUX peakiui (pa3noxeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTydeHUE
u pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHUE
*keine3a ¢ pactsopom coiu meau (I1).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MacChI.

Jlabopamophvie onvimoi:

Co3nganne Mozenei MOJIEKyJ
(ILIapOCTEePKHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METaJIOB U HEMETAJIIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUE
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Habmtoienue v onvcanue Npu3HakoB
MPOTEKAHUSI XUMUYECKUX PEAKIIHMA
Pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEILECTB, MOJISIPHON MacChl, MacChl
BEIL[ECTB, MACChl U KOJIMUECTBA BEILIECTBA;
MacCOBOM 1011 XUMUYECKOTO JIEMEHTa
1o (opMyJie COeTUHEHMS;
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I10 YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ:
KOJIMYCCTBA, MaCChbl BCIICCTBA

10 U3BCCTHOMY KOJIMYCCTBY, MACCC
PCarcHTOB UJIHN IIPOAYKTOB PCAKIINH

Hroro no pazaeny

20

Pa3ue.11 2. Baxkneiimmue NMpeaACTABUTE/IN HECOPTAHUNYECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcugax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
BellecTBO. HaxoxkaeHue kuciaoposa

B MIPUPOJIE, PU3NUECKUE U XUMUYECKUE
cBOMCTBa (peakuuu roperust). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JIa0OPaTOPUH U
IIPOMBINUIEHHOCTH. Kpyrosopor
Kucjaopoa B nmpupojae. O30H —
aITOTpOIHAs MOAUUKAIIHS KACIOPOaa.
TennoBo#t 2PHEeKT XUMUIECKON peaKivH,
TEPMOXUMHUYECKUE YPABHEHUS, IK30-

1 DHAOTEPMHUUECKHE peakinu. TOIIuBO:;
YTOJIb U METaH. 3arpsi3HEHUE BO3yXa,
YCWICHHE MapHUKOBOTO d(dekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOpO/ia B BO3/IyX€

[Tonyuenue, coOupanue, pacrno3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIAKY
U1 cOCTaBJIeHUs (POPMYJI BELIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoJia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/yxa, PU3NUECKHEe U XUMHUECKHE
CBOMCTBA KMCIIOPO/a, CIOCOOBI €T0
NOJTy4eHusl, IPUMEHEHUE U 3HAYCHUE
B IIPUPO/JIE U KU3HU YEJIOBEKA.
CpaBHUBaTh peakluy TOPEHUS U
MEAJIEHHOTO OKUCJICHMS.

OOBACHATH CYITHOCTh SKOJIOTHUECKHUX
npo6JieM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCTIOJIb30BaHUU XUMUYECKON TOCY bl U
000pyI0BaHUs, a TAKKE IIpaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[ImaarpoBaTh U OCYIIECTBIIATH Ha
NPAKTHKE XUMUYECKHE SKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHCIIOPOJA.
Habmoienue B3anMoIeiCTBHS BEILIECTB
C KMCJIOPOJIOM U yCIIOBUSA
BO3HMKHOBEHUS U MPEKPALIECHUS TOPEHUS
(moxkapa).

JlabopamopHuwiii onvim:

O3HakoMJieHHE ¢ 00pa3laMyi OKCUIOB U
ONMCAHUE UX CBOWCTB.

IIpakmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCIJIOPOJIa, U3yYEHUE €TI0 CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHOM MaccChl KUCJIOPOJa U
030HA Ha OCHOBAHWH aTOMHOM MaccChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

M0 YPaBHEHUSM XUMUYECKUX PEaAKITUi

IPOBOJUTH HAOJIO/ICHNS, 1€JIaTh BBIBOIbI
IO pe3yJIbTaTaM SKCIIEPUMEHTA

IpU IPOBEACHUM JTAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOM pabOTHI.

BrruncniaTs KoJIMUeCTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nHQOpMAINIO U3 yueOHHUKA U
CIIPAaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN OHATUMHBIN
arrmapar Kypca XuMUu

2.2

Bopopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — aneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpUpoJie, pu3nueckue 1 XUMUICCKHE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nonyuyeHust. Kucnotsl u comnu.
MounsipHbIit 00bEM razoB. PacuéTsl

M0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (ONUCHIBATH)
bu3nUecKue 1 XUMUYECKHUEe CBONCTBA
BOJIOPOa, CIIOCOOBI €ro MOTyUYEeHHUS,
IPUMEHEHUE.

Cobupatb npudop 1715 MOTyUEHUS
BOAOPOJA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
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pacro3HaBaHKUE BOJIOPO/IA.
B3aumoieiicTBrE BO0OpOIa C OKCHAOM
meam (I1).

JlabopamopHhuwiii onvim:
B3anMmoelicTBHE KUCIOT ¢ METAJIaMH.
Ilpaxmuueckas paboma:.

No 4, TTonyuenue u coOMpaHre BOJI0pO/a,
M3y4YE€HUE €r0 CBOWCTB.

Buviuucnenus:

00BEMa, KOJIMYSCTBA BEIISCTBA raza

10 €r0 U3BECTHOMY KOJINUECTBY
BEILIECTBA MU 00BEMY;

00BEMOB Ta30B TI0 YPABHEHUIO PEAKITHH
Ha OCHOBE 3aKOHAa 00BEMHBIX OTHOIIICHUI
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHUH XUMUIECKUX
pEeaKLMil ¢ y4aCTHEM BOJIOPOA.
Brraucists MOJIIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BeIeCTBa;

[TpoBOIUTH pacdETHI IO YPaBHEHUSM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHToOB
VI MIPOAYKTOB PEAKITUH.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH NPU
UCIOJIb30BAaHUU XUMHUUECKOU MOCY/IbI U
000pyI0BaHUs, a TAKKe MPaBUIaM
oOpareHus: ¢ TOprOYUMH BEIECTBAMHU

B OBITY.

[TnanupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOIIO/ICHNS, I€JIaTh BBIBOIbI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Bopa. PactBopsl.
Ilousatue
00 OCHOBaHUIX

dusnyeckue cBoiicTBa BoAbl. Boma kak
PacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH MOHATUS TIPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh GU3UICCKHUE U
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PactBopsl. Poibs pacTBOpOB B pUpoAe U
B KHU3HU 4enoBeka. KpyroBopot Bojibl
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJI.
HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTtBOpbL. PacTBOpHUMOCTH BEIIECTB

B BOoJie. MaccoBas 0I5 BelecTBa

B PacTBODE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBopeHue BELIECTB C pa3InIHON
PacTBOPUMOCTBHIO.

B3anmoaeiicTBie BOAEI ¢ METAJIaMA
(HaTpUEM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IEJIOYEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PaCTBOPEHUSI BEILIECTB C Pa3IMYHON
PacTBOPUMOCTBHIO.

[TpuroroBiieHuEe pacTBOPOB

C ONPEACIIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.
IIpakmuueckas paboma

No 5. [IpurotoBieHue pacTBOpOB

C OPEACIIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KaK
pPacTBOPUTENS B MPUPOIHBIX MPOLECCAX.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKkuui ¢ y4aCTUEM BO/IBI.

OOBICHATDH CYIIHOCTh IKOJIOTHYECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
IPUPOAHBIX BOJI, CHOCOOBI OUUCTKH BOJIbI
OT IIPUMECEN, MEPBI 110 OXPAHE BOJ

OT 3arpsA3HEHMUS.

[InaHnpoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JieJaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
padoTHI.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAaHUU XUMHUYECKOU MOCY/IbI U
000py10BaHUS.

[IpoBOIUTH BBIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s BEIIeCTBa

B PacTBOPE.

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MTOHITHS «MaCCOBas
JIOJIs BEILIECTBA B paCTBOPE

VCTIOJIb30BATh U3YYEHHBIN ITOHSITUNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Krnaccudukanus HeopraHn4ecKkux
coenunenuid. Oxkcuapl. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHUCIIOTHBIE, aM(POTEpHBIC) U
HecosieoOpasyromue. Homenknarypa
OKCUJI0B. DUBNYECKUE U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukaiiyst OCHOBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBanuii. uznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMI.
[Tosryuenne OCHOBaHUU.

Kucnotsl. Knaccuduxarus Kucior.
Homenknatypa kucior. @usndeckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetaiuioB H.H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHknaTypa conei.
Pu3nyecKrue 1 XUMHYECKHE CBOMCTBA
cousiert. Ilomyuenune conen.
['eneTnyeckas CBsI3b MEXKIY KilacCaMU
HEOPraHUYECKUX COCIUHEHU.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydaemole
BEIIIECTBA 10 COCTABY M CBOMCTBAM.
CocraBnath (HOpPMYITbI OKCHIOB, KUCTIOT,
OCHOBAHHUM, COJICH M Ha3bIBAaTh UX

10 MEXyHAPOAHON HOMEHKJIATYpE.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHYCCKHUX CBOHCTB
W3YUYEHHBIX KJIACCOB/TPYMI BEIECTB,

K KOTOPBIM OHU OTHOCSITCS.

CocCTaBIISITh MOJIEKYJIIPHBIE YPAaBHEHUS
peaKuui, MIUTFOCTPUPYIOLIUX
XAMHUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAaKXKe
MOATBEPKIAOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
ITpou3BOIUTH BHIUUCIICHUS

110 YPABHEHUSAM XUMUUYECKUX PEAKIIUM.
[InaHnupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHMUS],
JIeJaTh BBIBO/JIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA ITPU MPOBEICHUU
7a00pAaTOPHBIX OIBITOB M MPAKTUUYECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
1IEJI0YEH C TOMOIIBIO UHIUKATOPOB.
N3ydeHne B3auMOAEHCTBUS KACIIOT

C METaJUIAMU, PEAKIUI HEUTpATIU3alUH.
BzaumopericTBre pactBopa CEpHOU
KHCIOTHI ¢ okcuaoM meau (I1).
[TonyueHue HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUEe 0JTHOTO METaJLIa APYTUM
13 pacTBOpa COJIH.

IIpakmuuecxas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3aaa4 no teMe «BaxHeimme kinaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

M0 YpaBHEHUSIM XUMUYECKON PEaKIuu:
KOJIMYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB Win
MPOJIYKTOB PEAKIIUU

pabor.

CrnenoBaTh npaBuiiaM 0e30mMacHON
paboThl B 1abopaTopuu

IIPY UCTIOTH30BAHUN XUMHYECKOM
MIOCY/IbI U 000Dy TOBAHMSI.
BricTpauBath pa3zBépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uHGOPMAIIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO
VICIIOJIb30BAaTh U3YUYECHHBIN OHATUMHBIN
ammapar Kypca XuMUHU

Hroro no pazueny:
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Pa3nea 3. [lepuoanueckuii 3axoH u [lepuoanyeckas cucrema xumuieckux iemeHToB Jl. U. MenneseeBa. Ctpoenune

aTOMOB. XMMHYecKas ¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIuH

3.1 | [lepuogmueckuit
3aKOH U
[lepnonnueckas
cucrema
XAMHYCCKHX
3JIEMEHTOB

Ctpoenue aroma

. . Menneneena.

7

[lepBbie MONBITKU KJIacCU(DUKALIAN
XUMHYECKUX 3JIeMEHTOB. [loHsATHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(1IeTTOYHBIE U TIEIIOYHO3EMENbHBIC
METaJLJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUTIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKUX IJIIEMEHTOB

J.N. Menneneesa. Koporkoneprnoanas n
JUTUHHOTIEpUOIHAST (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemenToB [[.1. MenneneeBa. [lepronabl
v rpynibl. PU3NYECKU CMBICT
MOPSAKOBOIO HOMEpa, HOMEPOB MEPUOIa
U TPYIIIbI 3JIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XMMHYECKHUX DJIIEMEHTOB
ITeprnoanueckoi CHCTEMBI

.. MenneneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

I10 €10 I0J0XKeHUIo B Ileprnonnueckoi
cucteme /.M. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackppiBaTh CMBICT IEPUOANIECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«lIepnonnueckas cucreMa XUMHYECKUX
anemeHToB /.M. MeHaeneeBay.
MopaenupoBaTh CTPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPU IOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguieckux Gopmyi.

[TosicHATh pU3UYECKU CMBICIT
IOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOAA
U TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

J1.1. Menpaeneena.

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
NOATPYII C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOWCTB 10 TPYIaM U MEPUOIaM.
3Hauenue [leproanueckoro 3aKkoHa u
[Tepronnueckoi CHCTEMBI XUMHYECKHUX
AJIEMEHTOB JIsl PA3BUTHS HAYKHU U
npaktuky. /.M. MenneneeB — yu€Hblil U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMozencTBre ruIpoOKCUa UHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MoaenupoBaHue CTpOCHUS MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonuueckas cucrema
XAMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomiieHHE ¢ 00pa3iaMyu METaIOB U
HEMETAJIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIe TUCHMEHHbBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha UH(POPMALIMIO U3 YUEOHUKA U APYTHX
UCTOYHHUKOB, B TOM uncie VHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTAaHOBHUTECIILHBIC
peakiuu

Xumnueckas cBsi3b. KoBasienTHas
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIIEKTPOOTPUIIATEILHOCTh XUMUUECKUX
anmeMeHTOB. MoHHas cBsa3b. CTENEHb
okuciaeHust. OKUCINTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccel

PackpbIBaTh CMBICH H3y4aEeMbIX ITOHATHH.
OnpenensTe BUA XUMUYECKOHN CBSI3U

B COCIMHCHUHU.

MonennpoBaTh CTPOCHUE MOJIEKYJI

IIpY IIOMOILY PUCYHKOB, MOJEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKuCAUTENN U BOCCTAHOBUTENH.
XHUMUYECKUHN KCIIEPUMEHT: U3yYECHHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETAJIOB, B3aUMO/ICHCTBHUE
TUAPOKCHUA [ITHKA C PACTBOPaMU KUCJIOT
Y LIEJI0YEN, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3JIOkKEHUsI, COSTUHECHMUS)

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiuil.
OnpenensaTh CTeNeHb OKUCIECHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 OpMyIaM |
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHMH 110 CTEIICHU OKUCICHUS
aTOMOB XMMHWYECKHUX JJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBHUTEIL. PaccTaBIsAThL
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBHUTEIIHHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
Oajanca.

HaOmronaTh XMMHYECKHE OIBITHI

10 TJIaHy, aHAJM3UPOBATh U JIeaTh
BBIBOJIBI.

Ucnonws3oBate UKT niist co3ganus
MOJIEIIEH, TOATOTOBKHU MPE3CHTALINH,
JIOKJIaZ0B 10 TEME.

BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOil Ha
uH(pOpMaIUIO U3 yUeOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MuTepHera

Hroro no pazgeny 15
PesepBHOE BpeMs 3
OBIIEE UMCJIO YACOB 68
[10 ITPOIT'PAMME

34




9 KJIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOro npeaMera

KommuectBo
YacoB

Coneprxanue oOydeHus

OCHOBHBIE BUIBI IEATEIHLHOCTH
00yJarommxcs

Pa3zjnen 1. BemecTBO M XMMHUYeCKHE PeaKINH

1.1

IloBTOpEeHue n
yriyOsieHue 3HaHu|
OCHOBHBIX pa3/IeioB
Kypca 8 kiracca

5

[lepnonnyeckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

JI.N. Menpneneea. CTpoeHUE aTOMOB.
3aKOHOMEpPHOCTH B U3BMEHEHNUH CBOWCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPHUOJIOB, KAJIHS, KAIBIUS U UX
COCMHEHUN B COOTBETCTBUHU

C IIOJIOKEHUEM DJIEMEHTOB

B [lepronyeckoii cucTeMe U CTpPOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBSI3U. THUIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PELIETKH U BUJIa XUMUYECKOU CBSI3H.
Knaccuduxkanust 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEUIECTB. XMUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COEJIMHEHUI, TEHETUYECKAas CBSI3b
HEOPraHUYECKHUX BEUIECTB.

XapaKTepI/BOBaTB XUMHUYCCKHUEC DJICMCHTHI
IICPBLIX TpéX IICPHUOIO0B, KAJIUA U KaJIbIIUA

110 UX NoJI0KeHU0 B [lepruoandeckon
cucteme /1. 1. Menneneena.
KiaccudgunmpoBats 1 Ha3bpIBaTh
HEOPTaHWYECKUE BEIIECTBA U3YUYCHHBIX
KJIaCCOB.

OnuceIBaTh 00IME XMMHYECKIE
CBOMCTBA BEIIECTB pa3JIMYHBIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA TPUMEpPAMU
MOJICKYJIIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

OnpenensTe BUJ XUMUYECKOHN CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEIIISCTBA.

IIporao3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpauBaTh pa3BEPHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPABOYHBIX MATEPHUAIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJIECIIAIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (TpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJIOpHIa HATPHS)

WCIIOJIb30BaTh U3YYEHHBIN ITOHATUNHBIN
arnmapar Kypca XUMHuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKHUX
peaKumit

Knaccudukanust XuMU4eCKUX peakiuit
0 Pa3TUYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, M0 TEIJIOBOMY 3P deKTy,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

0 0OPaTUMOCTH, TI0 YYaCTHUIO
KaTtajn3aropa). IK30- U
SHJIOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOUN
peakiuu. [Tonsitue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsITHIE O TOMOTEHHBIX U TeTEPOTCHHBIX
peaknusx. [lonstue o karanuse.
[ToHsiTHE 0 XMMUYECKOM PABHOBECHH.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOU peaKlUy U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBIC U3y4ae€MbIX MIOHATHN
Y IPUMEHSTH 3TH MOHITHUS MIPU OIUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILLCHUN.
KnaccuduimpoBath XuMuyeckue
PEaKIUU 110 PA3JIUYHBIM IIPU3HAKAM.
YcTaHaBIMBaTh 3aBUCUMOCTB CKOPOCTH
XUMHYECKOUN PEAKIIUU OT Pa3INYHBIX
(hakTopoB.

IIporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IPEBPALICHUI
B PA3JINYHBIX YCIOBUSAX.

OnpenensiTe OKUCIUTEIDb U
BoccTtaHoBuTeNb B OBP.

CocTaBsATh 2JIEKTPOHHBIN OanaHC
peaKkuu.

[Tpon3BOANTE BBIYUCICHUS

110 XUMUYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIU TPYIIIIE.

BricTtpauBaTh pa3BEpHyTHIE IMCHMEHHBIE
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pEeaKIMH, FIEKTPOHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBieHUE ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTIOIb30BaHUEM METOJIA
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazIuYHbIX (aKTOPOB.

OMBITH, WILTIOCTPUPYIOIIHE TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuu
pa3JIoKEHUsI, COCTUHECHUS ).
Buviyucnenus:

KOJIMYECTBA BEIIECTBa, 00bEMA U MACCHI
peareHTOB WU MPOIYKTOB MO
YpaBHCHUSM XUMHUYCCKUX PEAKITHHA

Y YCTHBIE OTBETHI C ONIOPOU

Ha HHQpOpMAIHIO U3 yueOHHNKA U
CIPABOYHBIX MAaTE€PUAJIOB, FPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUMHBIN
anmnapar Kypca XUMHUU

1.3

DIIEKTPONIUTHYECKAS
U CCOLIAALIHS.
XUMHUYECKUE
peakuuu

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTUCCOLAALINU. DIEKTPOIUTHI U
HEAJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOIMAIINY BEIICCTB

C pPa3IMYHBIMHU BUAAMH XUMHUYECKON
cBs3u. Crenenpb qucconuanuv. CUIbHBIC
U CJ1a0bIe DJIEKTPOJIUTHI.

Peakniuu nonnoro oomeHa. Y ciaoBus

PackpbIBaTh CMBICI U3y4a€MbIX TOHATHH,
a TaK»K€ CMBICJI TECOPUU
AJIEKTPOJUTUYECKOMN TUCCOLUALUY.
OOBSICHATH IPUYMHBI
3JIEKTPOINPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3anyaTh CJIa0bIe U CHIIbHBIC
BJIEKTPOJIUTBHI.

CocTtaBisaTh ypaBHEHUS TUCCOLUALINT
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MPOTEKaHUs peaKUuii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakiuu
Ha MoHBI. [loHsTHE O THIpONIH3E CONE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTpOIIPOBOAHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JUCCOIMAIIMY KUCIIOT, IIeJI0Yei

U coJielt (BO3MOKHO HCTIOB30BAHKE
BUJICOMATEPHUAIIOB).

OnbIThI, WUTIOCTPUPYIOLINE MPU3HAKU
IPOTEKaHUs peakIuil HOHHOTO OOMEeHa
(oOpa3oBanue ocajika, BbIJICIICHHUE rasa,
00pa3oBaHUE BOJIbI).

Pacno3HaBanue HEOPraHMYECKUX
BEILIECTB C MOMOUIbIO KAYECTBEHHBIX
peakiuii Ha HOHBI.

Jlabopamopnuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOJIUTOR (C 0Opa3oBaHUEM OCaJIKa,
BBIJIEJIEHUEM Ta3a, 00pa30BaHKUEM BO/IbI).
lIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJIEH, MOJIHbIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKINi HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHHUS MPOCTHIX
pEaKIN TUAPOIIN3A COJEH.
XapakTepu3oBaTh OOIINE XUMHUYECKHUE
CBOMCTBA BEILIECTB PAa3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOIUTUIECKON
JIMCCOLUALINY; TIOITBEPKIaTh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HMOHHBIX
YPaBHEHUN XUMUAYECKUX PEAKIIHM.
Pemats sKCriepuMeHTAIIbHBIE 3a1a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHSI,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B JTaOOpATOPHUH TTPH
HCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000opy10BaHUS.

[IpoBOANTH BHIYUCIIEHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3ajJa4 I10 TEMeE.

Buviuucnenus:

110 YPABHEHUSM XUMHUUYECKUX PEAKIIUM

B IIape WJIU TpyMIIE.

BeIcTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIHIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB UH(POpPMAIIH, B TOM YUCIIE
NuTepnera

Uroro no pazneny

17

Pa3znen 2. HeMeTa/ls1bl M MX COeTMHEHUS

2.1 | OOmmas 4
XapaKTepUCTUKA
XUMUYICCKUX
AJIIEMEHTOB
VIIA-rpynmsi.
l'anorensr

OO0m1as xapakTepUCTUKA rajJOTreHOB.
Oco00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBA
MPOCTBIX BELIECTB — FaJIOT€HOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE C METaJlJIaMU,
HEMETaJJIaMH, 1eJI0YaMu).
Xnoposonopon. CoJisiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JlerctBue xjaopa u
XJIOPOBOAOPOJa HA OpPTaHU3M YeJIOBEKA.
Baxxueimme XJ0puIbl ¥ UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaromue Gu3n4ecKue u
XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOXKHO UCITOIh30BaHUE

OOBSACHITH O0LIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COEMHEHNH B MPEENIax MaJIbIX
MEPUOO0B U TJIABHBIX MOATPYIIII
[lepnonueckoi CUCTEMBI XUMHYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
raJIOreHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEIECTB (XJIOPOBOJIOPOA,
XJIOpUJA HATPHsI), CIOCOOBI UX
MOJTYYEHHUSI, IPUMEHEHUE U 3HAYEHUE

B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenensaTs XJIOPUA-UOHBI B PACTBOPE.
[1naHupoBaTh U OCYIIECTBISTh

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeTIaTh BBIBOJIbI 110 pe3yJibTaTaM
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUI0B
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOUCTB COMTHOM KUCIIOTBHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuit
HA XJIOPUI-UOHBI.

lIpaxmuueckas paboma

Ne 2: TTonydeHue CONTHON KUCIIOTHI,
W3y4YECHUE €€ CBOKCTB.

Buviyucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJINH U3 PEarcHTOB JIaH B U30BITKE

AKCIIEPUMEHTA MPHU MPOBEICHUU
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboTHI B TabopaTopuu

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha HMOPMAIUIO U3 YICOHHKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIO0JIb30BaTh U3yUYEHHBIN TOHSITUNHBIN
amnrmnapar Kypca XuMuu

2.2

OOmmas
XapaKTepUCTUKA
XAMUYECKHX
3JICMEHTOB
VIA-rpynmst. Cepa
U €€ COeIUHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynmsl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTEIICHN
OKHUCJICHHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AJTOTpOITHBIE MOTU(UKAITIN KUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoI0po/I, CTPOCHHE, PU3HICCKUEC U
XUMHUYECKUE CBOWCTRBA.

Oxcubl cepbl Kak PEICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u
XUMUYECKHE CBOMCTBA (00IIHMe Kak

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEIMHEHHUH ¢ y4ETOM
CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XAMHUYECKHE CBOMCTBA IMPOCTOTO
BEIIECTBA CEPBI U €€ COCTMHEHUI
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJIy4eHUs], IPUMEHEHUE U 3HAaUCHHE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenats HaMU4KE CyIb(aT-nHOHOB
B PacTBOpE.

OOBICHATH CYIIHOCTh 3KOJIOTMUECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuueckre). XuMUYECKUE PEaKIuHu,
JeXKanue B OCHOBE MPOMBIIIICHHOTO
croco0a MoJy4YeHUs CEPHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAs peakius Ha CyIb(aT-uoH.
Haxoxaenue cepbl U €€ coeJuHEHUM

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaroILlEel Cpeibl COCTUHEHUSIMU
cepbl (KUCIOTHBIE JTOXK/IU, 3arpsi3HEHNE
BO3]lyXa U BOJOEMOB), CIOCOOBI €r0
peAOTBPAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHe ¢ 00pa3laMu Cephl U €€
COCTMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npornecca 00yriuBaHus
caxapa IoJ 1elCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3yyeHne XuMU4eCKUX CBOMCTB
paz0aBIECHHON CEPHON KUCIIOTHI.
[IpoBeneHre KaYEeCTBEHHOM peakluK Ha
cylb(aT-uoH U HAOII0ICHUE MPpU3HaKa
€€ MPOTEKaHUS

po0JieM, CBSI3aHHBIX C epepaboTKON
COEJIMHEHUI CEpHI.

[1naHupoBaTh U OCYIIECTBIISTh

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHMS,
JienaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
nocyzbl U 000py1I0BaHUS.

[Ipon3BOANTE BBIYUCICHUS

10 XUMHYECKUM YPABHECHUSIM.
Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI yueOHHKa,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepuoanueckyto CUCTEMY XUMHUYECKUX
sanemenToB /. 1. MeHnneneeBa, Tadmauiy
PacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH U
COJIEUN B BOJE, DJIEKTPOXUMHUYECKUAN AT
HaIpsKEHU METaJIoB).

Hcnonb30BaTh MpU BBHIMOJIHEHUH
y4eOHBIX 3aJaHUM U B Mpoliecce
MCCJIEI0BATENBCKON AEATENBHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEP>KaHUsl, CTPAaBOYHbIE
Martepuaibl, pecypcbl IHTepHeTa

41



2.3

Obmas
XapaKTepPUCTHKA
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmsl.

A3ot, hocdop u ux
COCTMHCHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3HUecKre U XUMUYECKUE CBOMCTRA.
KpyroBopor a3zora B nipupo/e.
AMMHaK, ero (U3UIECKUE M XUMHUISCKHEC
CBOMCTBA, IOJyYCHHUE U TPUMEHEHUE.
Conu ammonus, ux GU3NYECKue U
XUMUYECKHE CBOMCTBA, MPUMEHEHHE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHUSI.

A30THas KHCIO0Ta, €€ MOJTy4YECHUE,
bu3nYecKrue 1 XUMUICCKHAE CBONCTBA
(o0mIue Kak MmpeacTaBUTEINs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonbp30BaHKre HUTPATOB U COJIEN
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHuil. XUMUYECKOe 3arpsi3HeHNE
OKPYKarOIIEH CPEIbl COCTMHECHUSAMUA
a3oTa (KUCJIOTHBIC TOXK/IU, 3arpsI3HEHNE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpornHbe MOAU(PUKAITUN
docdopa, hu3nIeCKre 1 XUMUICCKHE
coiictBa. Okcup pocdopa (V) u
docdhopHas kuciaora, puzndeckue u

OOBSACHITH 001THE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 2JIEMEHTOB
VA-rpynimsl 1 UX COeTMHEHUH ¢ y4€TOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa 1 UX CoeTUHECHUM
(ammuaka, coyiei aMMOHUS, a30THON
KHCJIOTHI, HUTPAToB, okcuna docdopa (V)
u hochopHoi KUCIOTHI, (hochaToB),
CIIOCOOBI MX TIOJTYYCHHMSI, MPUMCHECHUE U
3HAUEHUE B MPUPO/IE U )KU3HU YeJIOBEKa.
Onpenensate HOHBI aMMOHUA U (hocat-
HOHBI B PaCTBOPE.

OOBSICHATB CYIITHOCTh IKOJIOTHIECKUX
npo0JieM, CBA3aHHBIX ¢ HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKPYKAIOIIIEH CpeJIE.

[ImaHupoBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JieaTh BBIBOJIBI TTO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00paTOPHBIX OMBITOB M MPAKTHUECKOU
paboTHI.

CrnenoBath npaBuiiam 0e30MacHOM
paboThI B 1abOpaTopun
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ GU3NUEeCKUMU
cBolcTBaMH a3ota, hocdopa

U UX COCTMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakoMIieHHE ¢ 00pa3liaMu a30THBIX U
dochopHbIX yI00peHUi.

[Tonyuyenue, cobnpanue, pacro3HaBaHUE
Y N3yYECHHUE CBOMCTB AMMUAKA.
BzaumonencTBre KOHIEHTPUPOBAHHOMU
A30THOM KHUCJIOTHI C MeJIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Jlabopamopnvie onvimul:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-uoH, u
W3YUYEHHUE NMPU3HAKOB UX MPOTECKAHUS.
lIpakmuueckas paboma

Ne 3: Tlonydyenune ammuaka, U3yueHue
€ro CBOWCTB.

Boruucnenus:

110 YPAaBHEHUSIM XUMHUYECKHUX PEaKIHil

IIPY UCIIOJIb30BAHUN XUMHUYECKON
MOCY/IbI U 000PYI0BaHUS.
[Ipon3BOANTE BBIYUCICHUS

10 XUMUYECKUM YPAaBHEHUSIM.
Hcnonp30BaTh IPU BBIITOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIIPABOYHBIE MATEPHUAIIBI
(mepUOANYECKYIO CUCTEMY XUMUYECKHUX
anemenToB J1. V1. MenaeneeBa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUUN U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN PSJT
HaANpPsSHKEHUN METAIIIOB)
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2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
IVA-rpymisbl.
Yraepon u
KPEMHHUM, U UX
COEIMHEHUSA

OO6mr1ast xapaKTepUCTUKA DJIEMEHTOB

IV A-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, alsoTponHble MOAUPUKALINH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKrue 1 XUMUYECKHE CBOMCTBA.
Ancopbmus. Kpyrosopot yriepoaa

B IIPUPOJIE.

Oxkcunpl yriiepoja, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha KMBBIC OPTaHU3MBI, ITOJTYyYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
pOo0JIeMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V), runoresa rimo0aasHOTo
MOTETUICHUS KJIMMaTa, apHUKOBBIN
addexkr.

VYronbHast KUCIOTA U €€ COJHU, UX
busznuecKre U XMMUYECKHE CBOMCTRA,
MOJIy4YEHUE U PUMEHEHUE.
KauecTBennas peakius Ha KapOOHAT-
noHbl. Mcronp3oBanne kKapOOHATOB

B OBITY, MEIUIINHE, TIPOMBIIIIICHHOCTH H
CEJIbCKOM XO35IUCTBE.
[TepBoHAYaIbHBIC TTOHATHS

00 OpraHMYeCcKUX BEIIEeCTBaX Kak

0 COEJIMHEHMSIX YIiiepoja (MeTaH, ATaH,

OOBSACHITH 001THE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 2JIEMEHTOB
I\VA-rpynmsl ¥ UX COETUHEHUH C YIETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yTiepoJia U KpEMHHUS U UX COCTUHEHUN
(OKCHIOB yTIepo/ia, yrOJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHHU,
KPEMHHEBOU KHCIIOTBI, CHITUKATOB),
CIIOCOOBI MX TIOJTYYCHHSI, MIPUMCHECHUE U
3HAUCHUE B IPUPOJIC U KU3HU YEIOBEKA.
OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOICTBA
— TMPUMEHEHUE — Ha puMepax
COEMHEHNH yIIIEpOJa U KPEMHHUS.
Onpenenstb KapOOHAT- ¥ CUITUKAT-UOHBI
B pacTBOpeE.

OOBSICHATB CYIIHOCTh KOJIOTHUYECKUX
po0JsIeM, CBS3aHHBIX C HAXOXKICHUEM
YIJICKUCIIOTO Ta3a B OKpYKaroIIeH cpee.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpTraHUYECKUX BEIICCTB MPUMEPAMU
MIPOCTHIX COSAMHEHUH (METaH, ITaH,
ATUJICH, alleTUJIEH, 3TAHOJ, TIUIEPHH,
YKCYCHasl KHCIJIOTa), B3aUMOCBSI3b

HEOPTaHUYECKUX COCIMHEHUH yriaepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIULEPHH,
YKCyCHasi KUCIIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOJOPOIOB
(yromb, MpUpOAHBIN ra3, HedTh),
MPOJYKTHI MX MepepaboTKu (OCH3UH),
UX POJIb B OBITY M IIPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BaXKHBIX
BEIIECTBAX: KUpaX, OeIKax, yriieBojiax —
1 WX POJIA B KU3HH YETIOBEKA.
MarepuanbHOE €TMHCTBO OPTraHUYECKUX
Y HEOPTAaHUYCCKUX COCTUHEHUH.
Kpemnuit, ero pusnyeckue u
XUMUYCCKHE CBOMCTBA, MTOTYUCHUE U
npumeHeHue. CoeIMHEHUS] KPEMHUS

B ripupojie. OO0I1re mpeacTaBICHHS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHUCIIOTE.

Cunukatsl, ©X UCIIOJIb30BAHUE B OBITY,
MEUITUHE, IPOMBIIIIJICHHOCTH.
Baxueimme cTpouTenbHbIE MATEPUAIIBI:
KepaMHuKa, CTeKJIO, IIEMEHT, OCTOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEpPHAJIOB B TOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Mojienu KpUCTAINTMYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OnuceIBaTh poOJIb OEIKOB, JKUPOB U
YTIIEBOJOB B (DYHKITMOHHUPOBAHUN KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS TT0 YPaBHEHUSAM
XUMHUYECKUX PEAKIIHH.

[TmanupoBaTh U OCYIIECTBIATD

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, MPOBOAUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3ysibTaTaM
HKCIIEPUMEHTA TIPU TTPOBEICHUH
71a00pPATOPHBIX OMBITOB M MPAKTHYECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPY UCTIOH30BAHUN XHMHYECKOM
MOCY/Ibl U 000PYI0BAHUS.

Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIpaBOYHBIC MaTePUAITBI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX
anemenToB /. . MenneneeBa, Tabnuiy
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJieil B BOZIE, IIEKTPOXUMUYECKUH P
HaIpsHKEHUH METAIIJIOB)
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anmasa, rpadura, QyepeHa.
O3HaKOMIIEHHE C MPOILIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YTJIEM U YyCTPOUCTBOM
MPOTUBOTra3a.

O3HakoMIIEHHE C IPOIYKIIHEH
CUJIMKATHOM MPOMBIIIICHHOCTH
(Bugeomarepuaiibl: cuiMKaTHas
IIPOMBIIIIEHHOCTH ).

Mopenu MoJieKyI OpraHuYeCKUX
BEILECTB.

JlabopamopHhwiii onvim:

[Tonyuyenue, cobrpanue, pacro3HaBaHUE
Y U3YYE€HHUE CBOMCTB YIJIEKUCIIOIO ra3a.
[IpoBeneHne KaueCTBEHHBIX peaKIuii

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3YUYEHHE NMPU3HAKOB UX IPOTEKAHUS.
IIpakmuueckue pabomui:

Ne 4. Tlonyuenue yriekucioro rasa,
W3yYE€HUE €r0 CBOWCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3anay no teme «BaxkHeilme HeMeTaIbl
U UX COCTUHEHUS»

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no paszneny

25
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Pa3znen 3. MeTa/l1bl H UX coeAnHCHUA

3.1

OO01ue cBoMcTBa
METAJJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nosoxkenus B [lepuoanueckont cucreme
XUMHYECKUX JIEMEHTOB

J.1. MenaeneeBa v CTpOCHUS aTOMOB.
Crpoenue metamioB. Mertainueckas
CBSI3b M METAJIMYECKas
KpUCTAJUIMYECKAs PELIETKA.
DJIEKTPOXUMHYECKUN PsiJT HANIPSKEHUI
MeTaIOB. DU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOObBI
nonsydyeHust metayioB. [lonsitue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
CnuaBel (cTalnp, 4yryH, TIOPATFOMUAHHM,
OpOH32a) U UX MPUMEHEHHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

OO6pa3sipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOYKHO HCIIOJIB30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:
O3HakoMIIeHHE ¢ 00pa3llaMi METAJIOB U
CIUTaBOB, UX (PU3MUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHN
Y TIPUMEHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBACHATH 0011IE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB U UX COETMHEHHUI C y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHUE METAILIOB,
o01me PU3NIEeCKue U XUMUUECKHE
CBOMCTBA METAJIOB.

XapakTepu3oBaTh 001IKE CIIOCOOBI
NOJIYYEHHS] METAILIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAaHUU XUMHUYECKOU MOCY/IbI U
000pyT0BaHUS.

[Tpou3BOANTE BEIYUCICHUS

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJJUH U3 PEareHTOB COACPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

Hcnonb3oBaTh Npy BBHITTOJIHEHUH
y4eOHBIX 33JJaHUI TEKCThI yYeOHUKA,

47




Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEareHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTepHUaIbI
(ITepuonueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUM U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUHN PAL
HaIpsHKEHU METaIIJIOB)

3.2

Baxnueimue
METAJUIbI U UX
COEeIMHEHUSA

16

[[lenouHbIE METAJIIBI: TIOJIOKEHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
snemeHToB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAaX0XJICHUE B MPUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCHUIBI HATPUS U KaJIUS.
[IpriMeHeHuE MIETOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyno3eMenbHBIC METAJUIBI MATHUN U
KaJblMK: noJyioxkenue B [lepuoanueckon
CHCTEME XUMHYECKHUX DJIEMEHTOB

JI.. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHUE B npupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIAPOKCHI, COJIN).
JKECTKOCThL BOABI U CLIOCOOEI €6
YCTpaHEHHUS.

AJTIOMUHUIN: TTOJ0KEHUE

B [leproniecko cuCTeMe XUMUYECKUX

OOBACHATH O0IIIHE 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ MX COCIMHEHUM B IPyIITax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBarh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METaJJIOB U UX COEAUHEHUHN (OKCHUIOB,
TUIPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTYYCHHUS, IPUMCHCHHC W 3HAUCHHC

B IIPUPOJIE U )KU3HU YeTIOBEKA.
YcranaBauBaTh NPUYUHHO-
CIICICTBCHHYIO CBSI3b: CTPOCHUE
BEII[ECTBa — CBOWCTBA — MPUMEHEHHE —
Ha TIPUMEepax U3ydyaeMbIX BEIICCTB.
Pacno3naBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKIuii HOHBI METAJJIOB: MarHus,
KaJIbIHs, aTIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

JlokaspiBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUS U
ITUHKA.
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anemenToB .M. MeHnaeneeBa, ctpoeHne
aToMa, HaXOXKJICHHE B IPUPOJIC.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(pOTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
JKenezo: nmonoxenue B [lepuognueckoit
CHCTEME XUMHUYECKHUX DJIEMEHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHUYECKHE CBOMCTBA kene3a. OKCUpl,
rupokcuabl u conu xkenesa (1) u sxxenesa
(1), mx cocraB, CBOWCTBA M MOJTyUCHUE.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCII0JIb30BaHUE BUCOMATEPHUATIOB).
OxkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipornecc ropenus xee3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BaHHUE
BHJICOMATEpUAIOB).

Jlabopamophbie onvimoi.:

[IpoBeneHre KauyeCTBEHHBIX peaKIuii
Ha MOHBI (MarHus, KaJIbIMs, ATFOMUHUSI,

[InmaHnpoBaTh U OCYIIECTBIATH

Ha MTPAKTUKE XUMHYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHMUS,
JeJaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

Crnenosats npaBuiiam 0e30macHoOM
paboThI B 1abopaTopuu

IIPU UCIIOJIB30BAHUN XUMHYECKOM
oCy/Abl 1 000PYIOBaHMSL.

[TIpon3BOAUTE BBIYHUCICHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh NU3YYEHHBIN OHATUNHBIN
amnrnapar Kypca XuMHUH
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1HKa, sxenesa (1) u xxenesa (1), meau
(I1), onucanue IPU3HAKOB UX
POTEKaHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUAPOKCUJIA ATIOMUHUSA U THAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. JKEcTkOCTh BOJIBI M METOABI €€
yCTpaHEHUS.

Ne 7. Pemenue skcnepuMEeHTAIIBHBIX
3a/1a4 1o TeMe «BaxHeime MeTaibl U
UX COCTUHEHUS.

Buviyucnenus:

10 YPaBHCHUSIM XUMHUYECKHUX PEaKIIUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE
VI COJEPKUT TTPUMECH;

MAaCCOBOM JIOJIM BBIXO/1a MPOJIYKTa
peakiuu

Uroro no pazneny 20

Paznen 4. Xumusi u oOKpy:Kamoias cpeaa

4.1

XuMHs " 3
OKpY Karoias cpeia

BemectBa u Marepuansl B MOBCETHEBHOU
’KM3HH 4ejIoBeka. be3omacHoe
HCITOJIL30BAHUE BEIIECTB U XUMHUYECKUX
peakiuii B ObITy. [lepBas momorp npu
XAMUYECKHUX 0KOTaX U OTPABJICHUSIX.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
cpeasl (mpeaenbHast JOMyCTUMAas

Xapaktepu3oBaTh POJIb XUMUU

B Pa3JIMUHBIX chepax AesiTeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepualibl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBICHATD yCIOBUS O€30I1aCHOTO
WCIIOJIb30BaHUs BEIIECTB M XUMUYECKHUX
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KOHIIEHTpa1us BemecTs. Posib xumuu

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenue oOpa3iioB MmaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, MOJIUMEPHbIC
MaTepuarbl)

peakuuii B ObITY.

AHaJIN3UPOBATh U KPUTUUYECKHU
OLICHUBATh UH(OPMALIUIO O BIUSHUU
IIPOMBIILJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKPYXarOIEH CPeIbl.

YMeTh OKa3bIBaTh NEPBYIO TOMOIIb

[P XUMHYECKUX 0KOTaX U OTPABIICHUSX.
[IpunuMath ydyactue B 00CYKJIESHUU
po0JieM XUMUYECKON U AKOJIOTHUECKOMN
HaIIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIHMIO 10 polJemMe U
IpeIaratb BO3MOXHBIE ITyTH €€
peLeHus

Hroro mo pazaeny: 3
PezepBHOE Bpems 3
OBLIEE YNCJIO YACOB 68
I10 ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 IIpeamer xumun. Ponb xumuu B 1 bu6mmoreka [IOK
JKU3HH uesoBeka. Tena u BemecTa 06.09.2024  https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHH 07.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOparieHus ¢ 1Tab0pPaTOPHBIM 13.09.2024  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pasneneHusi cMecein 14.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK
. PHMEP 20.09.2024  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
bu6mmorexa [IOK
0 ATOMBL H MOJICKYIIbI 1 21.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB 27.09.2024  https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa HOK
P H 28.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YYCHHE 1 bubmorexa HOK
YHIPHOE YT 04.10.2024  https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xinrieciast hopuya. Baseirhocts 11.10.2024 Eggg;l;?:;(;gr(j/l:foweae
aTOMOB XHMHYECKHUX JIEMEHTOB

1 OrtHocuTenbHas aTOMHAas Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca 12.10.2024  https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUU 18.10.2024  https://m.edsoo.ru/ff0d350c

13 KomnuuectBo BemiecTBa. MoJib. bu6mmoreka [IOK
Monsipaast macca 19.10.2024  https://m.edsoo.ru/ff0d5230

14 du3znyecKkue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XuMHUecKasi peaxius 25.10.2024  https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnuorexa [JOK
XUMHUYECKUX PEaKIUi 08.11.2024 | https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MacChl BEILIECTB. 09.11.2024 bubnuoreka [IOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brruucienus: Koau4ecTBa, MacChl Bu6miorexa LOK

17 BElIEeCTBa 110 ypaBHeI;II/ISIM 15.11.2024 https://m.edsoo.ru/Ffod5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanuss XuMHUECKUX PEaKIHi

18 (coeL[I/IHq;HHﬂL,IpawlomeHHﬂ, . 16.11.2024 bubmorexa HOK
saMereH, OGMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4Y€HBIN- BuGmrorexa [OK

19 DHIUKIIONEINUCT. O606HV16HI/Ie 5 22.11.2024 httos://m.edsoo.ru/FOd40cA
CUCTEMaTH3aIUs 3HAHUH

20 Kontponbnas padota Nel o teme 93.11.2024 bubnmoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecs razos. Cocras 99.11.2024 bubnuoreka [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHCJIOpoJia (peaKIuy OKUCICHUS, 30.11.2024 https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoObI osTy4eHHs KUCIOPOaa B
23 naboparopuu Zlqn OMBII_HJ'IerH(f::TI/I 06.12.2024 bubmmorexa LIOK
parop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaxkuuu, MoHsATUE O 07.12.2024 bubnnorexa [HOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKIIUIX
To o (HedTB, yro €TaH).
25 3arH J;I;Iielg;[e(l;z . aﬂzllidol\clloéb?iro 13.12.2024 bubmmorexa [JOK
P AR, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTruyeckas pabora Ne 3 o Teme Bu6 [IOK
nOIMoTeKa
26 «[Tomy4yenne n CO(EI/IpaHI/IC KHCIIOPOJIa, 14.12.2024 httos://m.edsoo.ru/ffod4ae?
M3yYEHHE €ro CBOHCTBY
97 Bonopox — anemeHT u npocroe 20.12.2024 bubnuoteka [JOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue 1 XUMUYECKHE CBOMCTBA 91.12.2024 bu6mmorexa [IOK
Bojopoaa. [IpumMenenne Bogopona https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
29 [ToHsITHE O KUCIIOTaX U COJISAX 27.12.2024 https://m.edsoo.ru/f0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 10.01.2025 bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme BuG OK
31 «[lony4yenne u coOupanue BOJAOPOa, 10.01.2025 nommoreka L{

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32 11.01.2025
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTra Eu6 1OK

noMMoTeKa

33 BelllecTBa rasa Io ero I/ISBCCTHO.I.VIy 17.01.2025 httos://m.edsoo.ru/fod55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o Eub 10K

nonIMoTeKa

34 ypaBHeHI/IIO"peaKLII/II/I Ha OCHOIEC 18.01.2025 https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHUH ra30B
DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK

35 24.01.2025
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonsitue 00 95 01.2025 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.

37 Hacrimennsle 1 HeHaCHIILIEHHBIE 31.01.2025 bu6mmoreka [JOK
pactBopbl. MaccoBas 10JIs1 BELeCTBa B https://m.edsoo.ru/ff0d5b40
pacTtBope
[TpakTuyeckas pabora Ne 5 o Teme

38 «HpI/IFOTf)BneiII/Ie paCTB(poB c ) 01.02.2025 bubnnorexka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 Kontponbnas padota No2 o teme 07.02.2025 bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuapl: coCTaB, KiIacCupUKAIU, 08.02.2025 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA BuG 10K

nOIMOoTEeKa

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 14.02.2025 https://m.edsoo.ru/Ffod664e
OKCHJIOB

42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, 15.02.2025  Bbub6nuoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHue Y XMMUYECKHE CBOMCTBA 91.02.2025 bubnmoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 99 02.2025 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45 KHCJIOT 28.02.2025 https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIATYpa,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG 01.03.2025 bubmorexa HOK
_ yi ’ T https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME 07.03.2025 bu6mmorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI
48 I'eneTnueckas CBsA3b MEKIY IfnaccaMn 14.03.2025 bu6mmoreka [IOK
HEOPraHWYECKUX COCTUHEHUN https://m.edso0.ru/00ad9a50
O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
49 3HAHUI 14.03.2025 https://m.edso00.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme BuG 10K
" NOJINOTCKA
50 OCHOBHBIGVI:JIaCCBI HEOPraHUYECKUX 15.03.2025 httos://m.edsoo.ru/00adge1a
COCIUHEHHI
[TepBbIe MOMBITKY KIIACCHPUKAITAN Eu6 1IOK
nOIMoTEKA
51 XHMHYECKHX 31eMeHTOB. [TloHsaTHE O 21.03.2025 https://m.edsoo.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U BuG OK
52 [Tepuoanueckas cucTeMa XMMHYECKUX 04.04.2025 nosmorexa L
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
53 [lepuoapl, rpynimbl, MOATPYIIIIHI 05.04.2025 bubmuoteka [JOK
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Crpoenue atomoB. COoCTaB aTOMHBIX

bu6mmoreka [IOK

54 11.04.2025
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK Eu6 1OK
. nOJIMOTEKA
55 aToMoB 3JieMeHTOB [leprnoanaeckoit 12.04.2025 httos://m.edsoo.ru/00adashe
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
DJIEMEHTA 110 €r0 MOJI0KEHUIO B bu6mmoreka [IOK
56 18.04.2025
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHUS HAyKU I/I HpvaKTI/IKI/I. . 19.04.2025 bubnuorexa [JOK
N. MenaeneeB — yuy€HbIH, I1€1aror u https://m.edsoo.ru/00ada96e
rpaxaIaHyuH
58 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB 95 04.2025 bubnuoteka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HMonnasg xumMuueckas cBI3b 26.04.2025 https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHasi XuMu4eckas 02.05.2025 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast 03.05.2025 bubnuoreka [IOK
XHUMHYECKas CBSI3b https://m.edsoo.ru/00adaah9
bubmuorexa [JOK
62 CTeneHb OKHCICHUS 10.05.2025 httos://m.edsoo.ru/00adae28
OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
63 16.05.2025
peakuuu https://m.edsoo.ru/00adb076
64 OKMCIINTENIH U BOCCTAaHOBUTEIIN 17.05.2025 bubmiorexa LHOK

https://m.edsoo.ru/00adb076
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KonTpomnbHas pabota Ne4 mo Teme BuG 10K
noIMoTeKa
65 «CtpoeHue aroma. XuMudeckas 1 1 23.05.2025 https://m.edsoo.ru/00adbAg6
CBSI3bY»
66 Pe3epBHBII ypoOK. O606111eHI/Ie u 1 94 05.2025 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cbh2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
9 KNIACC
KosmnuecTBo yacos JJIeKTPOHHBIE

Ne Hara uupposeie

Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YYCeHUS o0pa3oBaTe/ibHbIE

padoThI padoTshI
pecypcsbl

[Iepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnnorexka [JOK
XUMHUYECKUX deMmeHToB []. U. 05.09.2024  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX IJIIEMEHTOB 1 bubmmorexa LIOK

R 06.09.2024  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX IMEPUOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuorexa [JOK
HEOPTraHUYECKHUX BEIECTB 12.09.2024  https://m.edsoo.ru/00adb7e2

4 Buibl XUMU4YECKOW CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAININYECKUX PEIIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
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KonTponbnas padora Nel no teme

5 11 0 I
«IToBTOpeHue u yriuy0neHue 3HaHu 19092024
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Kinaccudukanmss XumMuaeckux bubnnoreka [JOK
peakiuii Mo pa3IuyHbIM MPU3HAKAM 20.09.2024  https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOI
7 eakuu. [ToHATHE O TOMOTE€HHEIX U bubmmorexa LOK
PEAIIH. 26.09.2024  https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX
TTonsTue 0 XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOIINE
8 Ha CKOPOCTh XUMHUYECKOU PEAKIIUU U bubnmorexa LHOK
P peart 27.09.2024 | https://m.edsoo.ru/00adc28c
MMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bu6mmorexa [IOK
peakuumn 03.10.2024  https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIIUTHYECKON
10 nccorranuu. CHIBHBIE U ci1a0ble Bubmorexa ITOK
A HHat. 04.10.2024  https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honusle ypaBHEHUS peaKIIUil Bubmorexa ITOK
P peartt 10.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHM B CBETE MPEACTABICHUI bubnmuotexa [JOK
00 PIIEKTPOIUTUIECKON 11.10.2024  https://m.edsoo.ru/00add5d8
JIMCCOLIUAIHA
XuMHUyecKkre CBOMCTBA CoJieil B
13 CBETE MIPEACTABIEHUNA 00 bubmmorexa LOK
beA . 17.10.2024  https://m.edsoo.ru/00add8b?2
AIEKTPOJIUTUYECKON JUCCOLHAIITI
14 [TonsTre o rumponn3e comnei bu6mmoreka [IOK
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18.10.2024  https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHHUHI 24.10.2024  https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Penienne dKCIepUMEHTAIBHBIX bubmorexa LHOK
p 25.10.2024 @ https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padora Ne2 o teme
17 «DNEKTPOJIUTHYUECKAS JUCCOLIHALIMS bubmorexa LIOK
P s AT 25.10.2024  https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
OO011as XxapakTepUCTHUKA TaJIOTEHOB.
18 Xnﬁnqeci{e CBzﬁCTBa Ha IIpUMepe bubmorexa LIOK
PUMEp 07.11.2024  https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopon. ConsiHast KUCIIOTA,
19 XI/IMII/DIIIGCIJ?I/I(133 CiOﬁCTBa MMOJTy4YEHHE bubmiorexa LOK
> THOIYH ’ 08.11.2024  https://m.edsoo.ru/00ade104
MPUMEHCHHE
[IpakTuueckas padbora Ne 2 o teme
20 «[Tonyuenne conTHON KUCIOTHI bubmmorexa [TOK
yHeHpe cor : 14.11.2024 https://m.edsoo.ru/00ade348
W3y4YeHHE € CBOMCTBY
Berunciienus mo ypaBHEHUSAM
21 XAMHYECKHUX PEaKIIUi, €CIIN ONVNH U3 bubmmorexa [TOK
P ’ 15.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
99 OO6mr1ast XxapakTepruCcTHKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynms 21.11.2024  https://m.edsoo.ru/00ade64a
AJTOTPOITHBIC MOJU(PHUKAIINN CEPBI.
93 Haxoxnenue cepsl U €€ coeTMHEHU I bubnmoreka [JOK
B IIpUpo/ie. XUMUYECKHE CBOMCTBA 22.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopo/i, CTpOCHHE, bubnmoreka [JOK
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(bu3nUecKre 1 XUMHUYECKHE CBOMCTBA 28.11.2024 = https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTAa,
25 (bU3UYECKHEe U XUMHUYECKUE bubmorexa LHOK
. 29.11.2024  https://m.edsoo.ru/00adea28
CBOCTBA, MPUMEHEHUE
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE MPOMBIIIUIEHHOTO crioco0a

26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexa [JOK
XHUMUYECKOE 3arpsi3HEHUE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeabl COeTMHEHUIMU
cepol

97 Brruucnenune maccoBoii 1011 BbIXOAA bubnuorexa [JOK
MIPOJYKTa peaKiuu 06.12.2024 @ https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB

28 VA-rpynisl. A30T, bubnuoteka [JOK
pacnpocTpaHEHue B IPUPO/IE, 12.12.2024  https://m.edsoo.ru/00adeea6
¢bu3nuecKkrue U XuMHUYeCcKre CBOMCTBA
AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U bubmmorexa [JOK

> oMYA 13.12.2024  https://m.eds00.ru/00adf004
MIPUMCHCHUE
[TpakTuueckas padora Ne 3 mo Teme
30 «[TomyueHne amMmmuaKa, U3ydeHHe ero bubmmorexa [JOK
. i St 19.12.2024  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHUCOTa, e€ pusnueckue u bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA 20.12.2024  https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

32 aMMOHHMS B KAYECTBE MUHEPAJIbHBIX bubnnoreka [HOK
ynoopenuit. XuMuueckoe 26.12.2024  https://m.edsoo.ru/00adf518

3arps3HEHHE OKPYKAIOIIEH CpeIbl
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COCTMHEHUSMH a30Ta
docdop. Oxcun pochopa (V) u

bu6mmoreka [IOK

33
Gocgopuas KHCHvO T3, QUIMHCCKIC I 27.12.2024  https://m.edsoo.ru/00adf68a
XHUMHAYECKHE CBOWCTBA, MOTyYCHHE
Hcnonp3oBanue GocaToB B
34 KauecTBE MUHEPAIbHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3HEeHUEe IPUPOIHON Cpeabl 09.01.2025  https://m.edsoo.ru/00adfc20
dhocharamu
VYraepon, pacrpocTpaHeHIE B
35 npu I()) e (Ii))mnrt)leciie 1 XUMUYECKHE bubmorera [JOK
PHPOAS, 10.01.2025  https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxcunpl yraepona, ux pusmueckue u
36 XHMHYECKHUE CBOMCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHUE TTPOOIEMBI, 16.01.2025 @ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHJIOM yriiepoja (IV)
37 VYronbHast KUCIOTa U €€ CONn bubmorexa HOK
17.01.2025  https://m.edsoo.ru/00ae006c
[TpakTruyeckas padora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakiys Ha KapOOHaT- 23.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpraHUYECKUX BELIECTBAX KaK O bubmorexa [JOK
P 24.01.2025  https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiepo/ia
40 Kpemnwnii u ero coemnHeHust bubmorexa HOK
P A 30.01.2025  https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padorta Ne 5. bubnmoreka [JOK
Pemenue skciepuMeHTABHBIX 337249 31.01.2025 | https://m.edsoo.ru/00ae0bf2
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no teMe «BaxkHeillne HeMeTaJuIbl U
UX COCOUHEHUS))

KontponbHas padota Ne3 no teme

42 «Baxnel1e HeMeTauibl 1 UX Bubmaorexa ITOK
06.02.2025 | https://m.edsoo.ru/00ae0el8
COEIUHEHND)
OO6m1as XxapakTeprucTruKa
XUMHAYECKHUX DIIEMEHTOB —

43 MeTaJLUI0B. MeTanyeckas CBsI3b U bubmuorexa [JOK
METaJUINYECKasl KpUCTaJIInYecKas 07.02.2025  https://m.edsoo.ru/00ae103e
pemérka. Pu3nYecKue CBOMCTBA
METaJJIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUI P Bubmorexa ITOK

P . b 13.02.2025  https://m.edsoo.ru/00ae1156
HaMpPsHKEHUH METaIJIOB
OO1u11e crnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beruucinenus mo

45 aBHEHUSIM XUMHYECKUX PeaKInil bubmmorexa LHOK
P peaxtia, 14.02.2025  https://m.edsoo.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COAEPIKUT
pUMecH

46 IToHsaTHE O KOPPO3UU METAIIIIOB bubmmorexa LOK

PP 20.02.2025  https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47
Hlenourere MeTaib! 21.02.2025  https://m.edsoo.ru/00ael14b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kanus 27.02.2025 | https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMENBHBIE METATIIIBI — bubmuorexa [JOK
KLU 1 MarHU’ 28.02.2025  https://m.edsoo.ru/00ae15e8

50 Baxueiinme coeqMHEHUS KaJIbIIH bu6mmoreka [IOK
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06.03.2025  https://m.edsoo.ru/00ae15e8
51 O06o001IeHNEe U CHCTEMATH3aLIHS
3HAHUH 07.03.2025
59 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
yCTpaHEHUSs 13.03.2025  https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "KEcTKOoCTh BOABLI 1 METOBI €8 bubnnorexa [IOK
" 14.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 Admomuil 20.03.2025  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
THAPOKCH]IA 21.03.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kereso 21.03.2025  https://m.edsoo.ru/00ael1d86
57 Oxkcubl, THIPOKCUIBI U COJIU Keme3a bubnunoreka [JOK
(IT) u xene3a (III) 03.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUU 04.04.2025
[TpaxTrueckas padota Ne 7.
59 Pemenue skciepuMeHTABHBIX 337249 bubmuorexa [JOK
1o TeMe «BakHele MeTauIbl 1 UX 10.04.2025  https://m.edsoo.ru/00ae3de8
COEIMHEHHS
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEaKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnuorexa [IOK
COJIEPKUT NpHUMecH. Brruncnenus 11.04.2025  https://m.edsoo.ru/00ae1750

MacCOBOH J0JM BBIXOJa TIPOIYKTa
peakiuu
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ CUCTEMATU3 AU

61 3HaHUI L 11.04.2025
KontponbHas padota Ne4 o teme
62 «BaxkHele MeTamibl U UX 1 17.04.2025
COCITUHEHUS
63 BemectBa u marepuasnsl B 1 bubnmoreka [JOK
IIOBCEIHEBHON XU3HU YeEJIOBEKA 18.04.2025  https://m.eds00.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY>KaroIlen cpe/ibl 24.04.2025  https://m.edso00.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubnnoreka [JOK
9KOJIOTUYECKUX TTPOOIemM 25.04.2025  https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [JOK
CHUCTEMATHU3aINI 3HAHUHN 02.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AINI 3SHAHUN 15.05.2025  https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AINI 3SHAHUN 16.05.2025  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1 1.1.2.5.3.5.2 (2) Pymsutuc I'.E., ®enpnman | 2019 no 31 amrycra
OdI. Xummsa / Xumusa, 9-ii kiace, 2025.
IIpocsemienne

2 1.1.2.5.3.5.1 (2)Pym3utuc I'.E., ®enpaman | 2018 no 31 aBrycra
OdI. Xummsas / Xumma, 8- KJacc, 2024 r.
IIpocBenienne

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meroandeckoe mocodue. Xumust. 8-9 kmaccel 6a30BbIit ypoBeHb (2022 r.)
Ckauats PDF
®enepanbHas pabovas mnporpamMmMa MO Y4eOHOMY MpeaMeTy «XHUMHUS.

https://edsoo.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anextponHas mkoda https://resh.edu.ru/

bubmuoteka I{OK https://m.edsoo.ru/



https://edsoo.ru/2023/08/08/himiya-bazovyj-uroven-realizacziya-tre/
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/rabochie-programmy/#:~:text=%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%20%D0%BF%D0%BE%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%BC%D1%83%20%D0%BF%D1%
https://resh.edu.ru/
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